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Easily Isolat d, Oversize Fuel Cell Stack Cooler Plates 

Technical Field 

This invention relates to cooler plates for fuel cell power 
5 plants, having extensions that allow sealing the edges of all of the 
cells in the stack against any possible leakage of fluids, particularly 
the coolant fluid, into the fuel cells themselves. 

Background Art 

The use of fuel cell power plants to provide electric power to 

10 electric vehicles is being proposed by many sources. In many parts 
of the world, the fuel cell power plant must be able to withstand 
freezing temperatures. One approach is for such fuel cells to utilize a 
freeze-proof coolant solution, such as the common ethylene glycol 
antifreeze solution in water. However, ethylene glycol has a very 

1 5 high tendency toward poisoning the membrane of a PEM fuel cell as 
well as the catalyst, and must therefore be completely isolated from 
the fuel cells. 

Cooler plates are easily provided which will totally contain the 
coolant within them, thereby posing no threat to the fuel cells from 

20 the coolant solution. However, a problem heretofore has been that 
getting the coolant into the cooler plates has required that there be a 
manifold which in turn may subject the joints between adjacent fuel 
cells, as well as the joints between cooler plates and fuel cells, to 
leakage of the coolant, which thereby can enter and poison the fuel 

25 cells themselves. 
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Disclosure of Invention 

Objects of the invention include: improved distribution of 
coolant, which is harmful to fuel cells; improved coolant manifold for 
delivering coolant to fuel cell stack cooler plates; improved manifold 
5 structures for fuel cell reactants and coolant; and a coolant manifold 
which is completely sealed and therefore isolated from the fuel cells 
within a fuel cell stack. 

According to the present invention, each cooler plate has a 
protrusion extending outwardly from the edges of the cooler plate 
10 that are otherwise coaligned with the edges of the fuel cells, having 
inlet and outlet flow channels which extend outwardly relative to the 
plan form of the fuel cells. By extending beyond the fuel cell edges, 
the cooler plate inlet and outlet passages may communicate with 
coolant inlet and outlet manifolds, while at the same time the inlet 
1 5 and outlet channels may be sealed to totally block the intrusion of 
coolant into the fuel cell edges. 

In accord with the invention, a manifold for antifreeze coolant 
is provided by a manifold structure that also defines a reactant gas 
manifold. 

20 Other objects, features and advantages of the present 

invention will become more apparent in the light of the following 
detailed description of exemplary embodiments thereof, as illustrated 
in the accompanying drawing. 

Brief Description of the Drawings 
25 Fig. 1 is a perspective view of a several cell, fuel cell stack 

having cooler plates with inlet and outlet passage extensions in 
accordance with the invention. 
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Fig. 2 is a partially sectioned, perspective view of the fuel cell 
stack of Fig. 1 with the various reactant gas manifolds, including 
coolant manifold portions, in place on the fuel cell stack. 

Fig. 3 is a partially sectioned, perspective view of the fuel cell 
5 stack of Figs. 1 and 2, before manifolds are in place, with sealant 

material applied to the fuel cell stack, both in the area of the coolant 
inlet and outlet flow channels and in the corner areas of the stack, 
whereby the various manifolds can be sealed to the fuel cell stack. 

Mode(s) for Carrying Out the Invention 

10 Referring to Fig. 1 , a section of a fuel cell stack having 1 2 

fuel cells 8, with cooler plates 9 of the present invention disposed 
between every other fuel cell 8. That is, there is one cooler plate 9 
for each pair of fuel cells 8. Each of the cooler plates 9 has a portion 
1 2 that extends beyond the general plane of the edges of the fuel cell 

15 (12, 13) which contain inlet and outlet channels 15, which, for 

example, may comprise inlet channels within the protrusion 12 and 
outlet channels within the protrusion 13 (or vice versa), with coolant 
flow channels extending therebetween. 

Referring to Fig. 2, a coolant inlet manifold 17 is combined in 

20 a structure with a reactant gas manifold 1 8 and a coolant outlet 
manifold 20 is combined with another reactant gas manifold 21 . 
Typically, the manifolds 18 and 21 are the air inlet/outlet manifold 
and the air turnaround manifold. Similar manifolds 24, 25 may 
comprise a fuel gas inlet/outlet manifold and a fuel gas turnaround 

25 manifold. The manifolds are formed by manifold structures 27-30 

which are held tightly to the fuel cell stack 7 by means of a band 32 
or other p ripheral containment, all as is known and forms no part of 
the present invention. 
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The manifold structures 27-30 contact sealant material which 
may be any plastic or elastomeric material, such as a silicone rubber 
that is compatible with the environment of the PEM cell. The sealant 
material 35, 36, shown more clearly in Fig. 3, covers the corner 
5 edges of the fuel cell stack 7 and also extends between and around 
all of the protrusions 12, 13, as shown in Fig. 3, so that when the 
manifold structures 27, 28 are held tightly against the fuel cell stack 
17, the coolant manifolds 17, 20 will be totally sealed from the fuel 
cells 8 by the sealant material 35, 36. 

10 The contact surfaces of the manifold structures 27-30 may 

have notches therein containing foam rubber gaskets 40 to make a 
better seal. In addition, flat strips (not shown) may be utilized to 
improve the seal as is disclosed in copending U.S. patent application 
Serial No. 10/619,406 filed July 15, 2003. The exact manner of 

15 sealing the manifold structures 27-30 to the fuel cell stack 7 is not 
important to the invention: the invention is that there are protrusions 
12, 13 in the cooler plates and that the silicone rubber seals 35, 36 
completely surround those protrusions, thereby isolating the fuel cells 
themselves from the coolant within the coolant manifold 1 7, 20. 

20 In some embodiments, the coolant inlet and outlet manifolds 

may be formed by the same manifold structure, or may be formed on 
the same side of the fuel cell stack. 

The aforementioned patent application is incorporated herein 
by reference. 

25 Thus, although the invention has been shown and described 

with respect to exemplary embodiments thereof, it should be 
understood by those skilled in the art that the foregoing and various 
other changes, omissions and additions may be made therein and 
thereto, without departing from the spirit and scope of the invention. 

30 We claim: 



